Maturation of bacteriophage T4 lagging strand fragments depends on interaction of T4 RNase H with T4 32 protein rather than the T4 gene 45 clamp.
In the bacteriophage T4 DNA replication system, T4 RNase H removes the RNA primers and some adjacent DNA before the lagging strand fragments are ligated. This 5'-nuclease has strong structural and functional similarity to the FEN1 nuclease family. We have shown previously that T4 32 protein binds DNA behind the nuclease and increases its processivity. Here we show that T4 RNase H with a C-terminal deletion (residues 278-305) retains its exonuclease activity but is no longer affected by 32 protein. T4 gene 45 replication clamp stimulates T4 RNase H on nicked or gapped substrates, where it can be loaded behind the nuclease, but does not increase its processivity. An N-terminal deletion (residues 2-10) of a conserved clamp interaction motif eliminates stimulation by the clamp. In the crystal structure of T4 RNase H, the binding sites for the clamp at the N terminus and for 32 protein at the C terminus are located close together, away from the catalytic site of the enzyme. By using mutant T4 RNase H with deletions in the binding site for either the clamp or 32 protein, we show that it is the interaction of T4 RNase H with 32 protein, rather than the clamp, that most affects the maturation of lagging strand fragments in the T4 replication system in vitro and T4 phage production in vivo.